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Description 

CULVERT OPENING AND CLEANING 

APPARATUS 

Background of Invention 

[0001] Field of the Invention 

[0002] The present invention relates, generally, to a culvert 

opening and cleaning apparatus operable to open dam- 
aged and clean clogged culverts. The apparatus is de- 
signed to be operably mounted to an implement of heavy 
machinery such as a grader and is further designed to uti- 
lize the auxiliary hydraulic connection provided by the im- 
plement of heavy machinery. 

[0003] It is relatively common in small rural areas for the roads to 
be made of gravel. It is also common for a drainage ditch 
to run along side the road. Culverts are typically spaced 
along the ditch to channel drainage out of the ditch to 
prevent the ditch from overflowing and possibly washing 
the road away. Over time, it is common for the culverts to 
become clogged at the opening with debris. It is also 



common that the culverts with get bent inward reducing 
the opening over time thereby increasing the clogging 
problem. 

[0004] Unclogging culverts to prevent overflow and washing the 
road away is a time consuming and labor intensive Job. 
Road crews will sometimes make special trips for culvert 
maintenance where the opening of the culverts are bent 
back to their original shape and unclogged. The road 
crews unclog the culverts manually. Also, many times bent 
culverts are simply replaced, which requires digging up 
the road to remove and replace them. 

[0005] Various means have been designed to alleviate some of 
the above-described problems but such means still suffer 
from certain disadvantages and shortcomings. For exam- 
ple, U.S. Patent No. 6,000,152 discloses one attempt to 
achieve cleaning a culvert by providing a culvert cleaning 
apparatus of use with earth moving machinery having a 
bucket, which comprises a pivotal attachment assembly 
extending across a bucket and attached to the opposing 
side panels and a scoop for digging and removing mate- 
rial from a culvert. A limitation of this device, however, is 
that in order to position a scoop to be inserted in the 
opening of the culvert, it is necessary to use a hydrauli- 



cally controlled bucket of the earth moving machinery that 
is lowering below the level of the roadway and into the 
culvert opening and to stop the road work during the cul- 
vert cleaning. Also, this device cannot operate indepen- 
dently from the routine road maintenance because the de- 
vice shares both the bucket and the power for of the earth 
moving machinery. This device is also not particularly 
adapted to repair culvert that are bent inward. 

[0006] Reference also U.S. patent No. 6,499,173 which discloses 
a culvert cleaning apparatus comprised of a culvert clean- 
ing tool, operated by a motor, engaged to the longitudinal 
beam which is secured on the ground. Shortcomings of 
this construction include the fact that the apparatus must 
be secured on the ground during cleaning the culvert. The 
device is also large and cumbersome and would require 
an extensive set up time for each culvert to be opened. 

[0007] For these and other reasons, the present invention is di- 
rected to overcoming one of more of the problems set 
forth above. In this respect, it is desirable to provide a 
culvert opening and clearing apparatus which is designed 
to be operably mounted to an implement of heavy ma- 
chinery such as a grader. 

[0008] It is further desirable to provide a culvert opening and 



clearing apparatus which is designed to be operated inde- 
pendently from the road maintenance. 

[0009] It is further desirable to provide a culvert opening and 

clearing apparatus which is designed to utilize the auxil- 
iary hydraulic connection provided by the implement of 
heavy machinery. 

[0010] It is also desirable to provide a culvert opening and clear- 
ing apparatus which eliminates the labor intensive Job and 
reduces the time to unclog the culvert, which allows the 
road crews to make unclogging the culverts part of their 
routine road maintenance. 

[0011] It is further desirable to provide a culvert opening and 

clearing apparatus which allows the road crews to reduce 

the possibility of getting injured. 
Summary of Invention 

[0012] The present invention overcomes many of the shortcom- 
ings and limitations of the prior art devices discussed 
above and teaches a culvert opening and cleaning appara- 
tus for use with heavy machinery, which comprises a 
mounting means operably engaged to an implement of 
heavy machinery, a telescoping arm member attached to 
the mounting means, the telescoping arm member having 
an outer housing and an inner concentric arm that are 



telescopically slidable relative to each other, a culvert 
cleaning tool engaged to the inner arm of the telescoping 
arm member, and a telescoping ram having at least one 
cylinder and a piston that are telescopically slidable rela- 
tive to each other, wherein a distal end of the piston is at- 
tached to the culvert cleaning tool for positing the culvert 
cleaning tool to be inserted in an opening of the culvert. 

[0013] In accordance with a second embodiment of the present 
invention, the telescoping ram is operable to be powered 
by an auxiliary hydraulic. 

[0014] In accordance with a third embodiment of the present in- 
vention, the mounting means is a mounting bracket. 

[0015] In accordance with a fourth embodiment of the present 
invention, the culvert cleaning tool is a tapered shoe. 

[0016] In accordance with a fifth embodiment of the present in- 
vention, a culvert opening and cleaning apparatus for use 
with heavy machinery comprises a mounting means oper- 
ably engaged to an implement of heavy machinery, a tele- 
scoping extension cylinder arm attached to the mounting 
means, the telescoping arm member having at least one 
interconnected extendable cylinder and an inner concen- 
tric arm that are telescopically slidable relative to each 
other, and a culvert cleaning tool engaged to the inner 



arm of the telescoping extension cylinder arm. 

[0017] In accordance with a sixth embodiment of the present in- 
vention, the telescoping extension cylinder arm is opera- 
ble to be powered by an auxiliary hydraulic. 

[0018] These and other features and advantages will be in part 

apparent and in part pointed out hereinafter. 
Brief Description of Drawings 

[0019] These and other inventive features and advantages appear 
from the following Detailed Description when considered 
in connection with the accompanying drawings in which 
similar reference characters denote similar elements 
throughout the several views. 

[0020] FIG. la is a rear view of the invention attached to a grader 
which sits on a roadway over a culvert with one of the in- 
vention's embodiment. 

[0021] FIG. lb is a side view of the invention attached to a grader 
which sits on a roadway over a culvert with one of the in- 
vention's embodiments. 

[0022] FIG. 2 is a perspective view of the culvert opening and 
cleaning apparatus in accordance with the teachings of 
the present invention. 

[0023] FIG 3 is a front elevational view of the culvert opening and 
cleaning apparatus of FIG. 2. 



[0024] FIG 4A is a left side elevational view of the culvert opening 
and cleaning apparatus of FIG. 2. 

[0025] FIG 4B is a right side elevational view of the culvert open- 
ing and cleaning apparatus of FIG. 2. 

[0026] FIG 5 is a top plan view of the culvert opening and clean- 
ing apparatus of FIG. 2. 
Detailed Description 

[0027] For illustration purposes only, the following various em- 
bodiments of the culvert opening and cleaning apparatus 
with a mounting bracket for operably mounting to the im- 
plement of heavy machinery and a telescoping extension 
cylinder arm operable to be powered by the auxiliary hy- 
draulic. This invention may, however, be embodied in 
many different forms and should not be construed as lim- 
ited to the embodiments set forth herein; rather, these 
embodiments are provided so that this disclosure will be 
thorough and complete, and will fully convey the scope of 
the invention to those skilled in the art. 

[0028] Referring to the drawings more particularly by reference 
numbers wherein like numerals refer to like parts, the nu- 
meral 10 in FIGS, la and lb identify a culvert opening and 
cleaning apparatus constructed according to the teachings 
of the present invention. 



[0029] Referring again to FIGS, la and lb, tlie culvert opening 
and cleaning apparatus 10 is removably, operably 
mounted to an implement of heavy machinery, such as a 
blade 90 of a grader 100. A rear view of a grader 100 is 
shown with the blade 90 telescopically extended horizon- 
tally to the right of the road 102 above the drainage ditch 
104. It is typical for a grader to have a blade that can tele- 
scopically move horizontally left and right laterally with 
respect to the direction of travel of the grader. The culvert 
cleaning apparatus 10 can then be extended to position 
the shoe 40 adjacent the culvert opening 106. The clean- 
ing apparatus 10 can therefore be positioned horizontally 
with the use of the telescopic movement of a typical 
grader blade and can be positioned vertically by telescop- 
ically extending. 

[0030] Referring to the drawings in detail and more specifically 
FIG 2 and FIG 3, a culvert opening and cleaning apparatus 
10 comprises a mounting bracket 120 operably engaged 
to OLE_LINKlthe blade of the grader 90 in FIG 2 (not 
shown in FIG 3)0LE_LINK1, a telescoping arm member 20 
attached to the mounting bracket 120, a culvert cleaning 
tool 40 engaged to the inner arm 22 of the telescoping 
arm member 20, and a telescoping ram 30. The telescop- 



ing arm member 20 is attached to the implement of heavy 
machinery by the mounting bracl<et 120 which is remov- 
ably mounted on a mounting plate of the blade of the 
grader (not shown in FIG 3). It is preferable that the 
mounting bracket 120 is attached to the blade of the 
grader (not shown in FIG 3) by bolts, which are screwed 
into the bolt holes 121. However, another attachment 
method well known in the art could be utilized. 
[0031] Referring to the FIG 4a, FIG 4b and FIG 5, the mounting 

bracket 120 may have a curved or substantially "V" shaped 
interior surface 122 such that the blade of the grader will 
fit within the mounting bracket 120 in a stable manner. 
The mounting bracket 120 is securely connected to the 
telescoping arm member 20 by a flange 25. One side face 
of the flange 25 is attached on the exterior surface 123 of 
the mounting bracket 120 and the other side face of the 
flange 25 is securely connected to the telescoping arm 
member 20. The flange 25 can have different shapes. For 
example, the flange 25 in FIG 4 can be generally triangu- 
lar with a curved side face that shaped corresponding to 
the exterior surface 123 of the mounting bracket 120. The 
flange 25 extends from the exterior surface 123 of the 
mounting bracket 120 to the telescoping arm member 20. 



The one side face of the flange 25 extends along a longi- 
tudinal axis of the telescoping arm member 20. Although 
the flange 25 is preferably welded both to the telescoping 
arm member 20 and to the exterior surface 123 of the 
mounting bracket 120, other connecting means may be 
used. 

[0032] Referring again to the FIG 2 and FIG 3, the telescoping 

arm member 20 is comprised of a housing 21 and an in- 
ner concentric arm 22. The inner arm 22 is reciprocally 
movably inserted into the housing 21 and is telescopically 
slidable in the interior wall of the housing 21. The tele- 
scoping arm member 20 may further have a clamp ring 23 
for lifting the whole device 10. The clamp ring 23 is 
rigidly secured to the upper end face of the telescoping 
arm member 20. The rim of the clamp ring 23 may have a 
semicircle or arc shape. The telescoping arm member 20 
may also have a hydraulic line holder 24 for holding the 
hydraulic power line (not shown). The hydraulic line 
holder 24 is rigidly secured to the upper end of the longi- 
tudinal surface of the telescoping arm member 20. The 
rim of the hydraulic line holder 24 may have a semicircle 
or arc shape. 

[0033] The culvert-cleaning tool, such as a shoe 40 or a scoop, is 



connected to the lower end of the inner arm 22. The shoe 
can reciprocally move in the longitudinal direction by a 
piston 32 of the telescoping ram 30. The telescoping ram 
30 is comprised of an outer cylinder 31, the piston 32, an 
upper coupling device 60, and a bottom coupling device 
33. The piston 32 is reciprocally movably inserted into 
outer cylinder 31 and is telescopically slidable in the inte- 
rior wall of the outer cylinder 31. 

[0034] A preferred embodiment of the telescoping ram 30 is 

powered by the auxiliary hydraulic. The telescoping ram 
30 is engaged to the shoe 40 by the bottom coupling de- 
vice 33 to transfer the power for moving. A rivet pin 36 
connects the middle of a U-shaped bracket 34 of the bot- 
tom coupling device 33 having two small pin apertures 35 
and a coupling flange 41 of the shoe 40. The rivet pin 36 
may be replaced with a Search Term Begin bolt Search 
Term End or other suitable means. The telescoping ram 
30 is engaged to the telescoping arm member 20 by the 
upper coupling device 60. The upper coupling device 60 is 
secured to the upper end face of the telescoping ram 30. 
A rivet pin 62 connects a U-shaped bracket 61 of the up- 
per coupling device 60 having two small pin holes 63. 

[0035] A preferred embodiment of the invention mounts to the 



blade implement of a grader, which is a heavy piece of 
machinery utilized to grade gravel roads. The typical 
grader has a curved blade or plow implement. The imple- 
ment can be raised and lowered to disengage and engage 
the underlying surface such as a gravel road. The imple- 
ment can also typically telescope laterally to extend on ei- 
ther side of the path of travel of the machine. The present 
invention can be mounted on one side of the implement 
thereby utilizing the telescoping action of the implement 
to position itself laterally above the clogged opening of 
the culvert. The typical blade implement can also adjust 
its pitch to thereby rotate the invention forward and back- 
ward. The invention further has a telescoping arm for 
lowering the shoe attached thereto. A telescoping ram 30 
can be powered by the auxiliary hydraulics of the heavy 
machinery to implement the telescoping action. The tele- 
scoping ram has an upper hydraulic connection 50 and 
lower hydraulic connection 52. The shoe is then maneu- 
vered into the hole to unclog the hole and also to bend 
the opening back to its original shape. In an alternative 
embodiment the invention could also include a laterally 
extending telescoping arm, which would be useful on 
heavy implements of machinery that do not have a later- 



ally extending telescoping implement. 
[0036] In the drawings and specification, there have been dis- 
closed typically preferred embodiments of the invention, 
and, although specific terms are employed, they are used 
in a generic and descriptive sense only and not for pur- 
pose of limitation. . Many changes, modifications, varia- 
tions and other uses and applications of the culvert open- 
ing and cleaning apparatus will become apparent to those 
skilled in the art after considering this specification and 
the accompanying drawings. All such changes, modifica- 
tions, variations and other uses and applications which do 
not depart from the spirit and scope of the invention are 
deemed to be covered by the invention which is limited 
only by the claims which follow. 



